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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an optical frequency domain reflectometry device 
capable of expanding a measuring range without a limit to coherence characteristics of any light 
source, while eliminating deterioration in measuring accuracy caused by the measuring range 
expansion.SOLUTION: There are provided a light emitting part 61 capable of varying light 
wavelength at a predetermined period 1/fm. a light distributing part 63 for distiibuting light 62 
outputted from the light emitting part 61 and producing first reference light 90 and measurement 
light 91 , a reference optical part 6c for producing second reference light 69, a light wave 
superposing part 70 for producing interference light 74 by superposing the second reference 
light 69 and reflected measurement light 73 formed of the measurement light 91 reflected by a 
measurement target 72, and a detecting part 76 for detecting a frequency difference fbl between 
the second reference light 69 and the reflected measurement light 73 as a measurement light 
frequency difference fbl on the basis of the interference light 74 and determining a measurement 
quantity La related to the measurement target 72 on the basis of the detected measurement light 
frequency difference fb1. And, the reference optical part 6c allows the first reference light 90 to 
ti-avel around or back and forth N (N/FONT 



mB^mtt (jp) (i2> ^ §i # it ^ ^ (A) (iimmmntsm^ 

#^2001-41706 
(P2001-41706A) 

(43)afflH ytig3*p2 ^168(2001.2. 16) 

(SDinta' mmi^ pi f-7>r{#*) 

GO IB 11/00 GO IB 11/00 B 2F0 64 

G 2F065 

9/02 9/02 



m:^ m^<om3 ol (^2ih) 





4»B¥11 -212320 


(71)ttlBA 000006208 








mama 


TdEll^ 7 flZ7H (1999. 7. 27) 


























(74}fCaA 100102864 












F4^— A(ft#) 2P064 AADl OCIO EEOl EED6 FF02 






GG02 GG12 QC32 GG52 JJ15 






KKDl 






2F065 AAD2 AA06 FF52 OG06 LL02 






LL04 LL12 (NOO 0044 UU07 



(54) ism<o^m mmm»Rdmsimniii:xmMmsiasjtm^:m 



(57) imsfj] 

^iffl LTS 1 #Hsj£ 9 0 i txai^ 9 1 &±«-r 5 

3t6 9 ^^■rS#ti3K^a5 6 c t . l!JEa!l^3fe&«ai^ 
a^l8=SrlS«lL, ' . • +AL, • (N^ 




(2) ^2 001-4 1706 (P2001-417JL 



^mmmi:. m^^mcmtLxmtau mm. 
iii^txj::m^3tMmMizm-^\.^x. tmrnsi^izm 

mmm^mi. mmim^K toc^^is 
^leiif N (N^2)mmtti\mmLt:^kLx 

k^S.L'^tritxmy. 

mmLm^i . m i «OBiiE!SJSfcJtis-t-5.i9ffiji!i^ 

msS&m^^. m2i}-i^m5C0T-:^{zM^\,^XMtii 

mmmkmsi i ^mtt im^^^m 2</ymmtz 

ifmis^ 1 <nim.^ k ( k s 0 ) mw^^fzMmm vtz 
mkk Lx<ovi^^tmisi2m3tt. misiimi 
3fo&^ijieii 1 mmmiM + 1 wmttzMmn Lit 
ut<ok+ 1 iizghhm^2m3bnmmMx 

mm2mi\z^hmammmi.. mi^y^mt 
ifimsii2<nim^mixRm.ttz\mmLtM^b 

LT^7)ktc«SBT|£^2#8S5Ki:, laia^lWfejim 
aSI2<7)^S:frEk + 1 ^'mt.fzMWmUdl^^t 

LTok + 1 \izghhmsi2m^mmMxhh% 
[ifi^3] mw)mr(i'%mMii'smzx'%h^ 

mmM^)-t,^:h^tlk.\&^mi:M•r^\,^x. 



miK)jmimLx^m.iiimmti:^mt% 

mm^mw^mzmLxti:tm^jm^t. t 
mm^t i^^Lx'^mA^mi^^mt . 
m^mizm^ux. mss^m±mmm.n 
^mMt:. m^st^mMitLxm&L. mm\&^ 
MM^3tm^izm^\yz. mmmikvMtt 

(N^2) IllttfI*;t{i^lslU-tte*fcLT<^ 

mim^t)^^\^^^ixrzm^mLx^\mdt^^ 
xm^^^-ttm 1 h-A;^r y ^ft. 

^S^\^mzM-rf\rx^ ll2#!g3KS:4lS-rS#!B 

i^m±m'^m.<izmLxtchmsmtb. $ 

m^mAzmn\^x. mm^jm%tm^2m^ 
%nwmm:m^L. mimsmz^\^x. m. 
m^m.^zmhm^m^^hmmh -^m. 

^\iii,i/^2(i)mmb. 
\mxfm2<r>mm<n^xhhmmmi-^\.z^ 

■ms^iioXr/m2ff)^m<niti^iMi.. sv^tts® 
vxm^\m3tim^\iiiijfWi2<r>mmfm 
x-mmm^^x. mjmsmiAWim'mtt:. 

m^2<^mmi. w^m^ifimiMMmsmii 

mim^i}'h\iS^-n'^1xfiXi:^ULxni 1 #BgjttJ J: 

mis^\^mAzm-}\iyx^ ^2mmtk^-thmL 

mm'^-ifimmmzm^Lx^shmmMitk. m 
2mmt imi-^h-^x=^mti:^-thm2%y r 

mEf^i.z^'^\^x . mm%m%mm^2mi 
^^mm:iSL\^L. m£msimzM-f\^x. me 
mmnzmh^^k^hmmsit ^mt. 

^1 tJj:tAm2<0A*JK- hfcilXmi tJJ:l^m2<oaj 



(3) S2 00 1.-4 1706 (P20 01-4 17JL 



miS^ 1 <^A:»J5if- h*»^.A:»3 L^cmEII 1 ^mtii'ft 

b5E® 2«0A*d^-h*-/i.A:b L/cHuSllnlnlicoSlll 
31£Sr^i-iiS§-ltTII343j:tX||40^HiSbKSr^L. IflE 
m 3 <0:}HISbl£Sr ffi^ 1 <^)a}*;K- h /?> ralES 2 #88 
3KtLTaJ:»3L. BfliBm4co^Hfcfe^BuSm2<oaJ:»j^ 
- h *^ i^msd^y r A n + 1 HIBtOfiaSEiatt 
LTtU:»jL, 

ilt[Sl2<^A:^4C-h;^/^|ir^n+ 1 Islicoi^lsl 
txsi^«-4jsi-sig 1 b- AJ^^r y -y ^ t . 

mitixi/m2(r>mmt, 

mm 1 tsxx/m2(Dm!sm(owiiz^i'^^ivfimmi 

mmi<om^<^mWtt3Xt/s^2ff)mmm(r> 
muzmfhtL. msm¥i^yr^^<tzxtii:hth^ 



ms^iiiXx/m2<7)mMimm^-^x. msmm 
xr/m2<Dmmnzx *)m^$fiimim:m^^ 

fiEiii<o^m±. w^iom^iittxmi 

msmi^xr/m2ff)Siaiwm<7)^ti^tiii. avncia 
mixmm i mmt:mdm i fc it^m 2 <^mmm 
emi^mmt^itx. mmii5Xx/m2<7)mtm 

t^2<ommmm\i. m^mmfmmiaxx/m 
2«sitK®<orasr 1 mmEtt^ii^m-tmiz. ma 
mmii-mm&^it. mm2mmi:mktx^j: 
hmsm2m&ti:iii:frti>mm^msm^ 
a. 

amL-rtm . x:fjytb txmmhmt . ( b > 
mi)^-i^mi^^A^itLxiim^txff). ^am 

'^iTmxxthh'^\ffym^wm-h-m>L. (c) 

m203t»S:S»^S»i:. (d) miX-^mimi. 

LTSfit^&Vi:. (e) 13!BA:»]3KS-ll5i^^*» 
<^i^2<^^{ciii:At. mf^iKFaSii^tzistt&freie 
2<03t!5fcaJ:»j$ft;^fiEA^i5t^. W^tX^XW^s 
-^h-mt. (f) B5IBIglfcJ:l^ll2<^«tSS03KS&ll 

mimm^xvmsm3t(mmm. 

b'-h^e«aRi:LTSimt-**i:. (g) miBt' 

-hs»3S:fca-:yv^T. mim2<n^^\zmthm& 

*Sr^«>l>»i:. (h) 1512111 «^«KS8<OB5iSmR 

( f ) {4. l(fEmR*>'^t§iu^fiiEmi<^ 
» t Itrail 2 c05l^<03e8lltit*5t-S mE#B33tte J: 

|inE(h) ^<nmmi^i:^-K\y'\zW£h1S^\ 
fflB ( f ) {4, ^Wr)%\<r)ms(r>^h^ Iufeil2 
m^2<^)7KB<^)3eS}llfc«J5-rs«iS#^ 

fffi (h) {4. ■mmL(n>^\(r>mi^w.2<rm^'^ix 

1 ^)jl^^^-rS3y3«m^liKSt«l^&. 



(4) ^2 001-4 1706 (P2001 -4 1 7JL 



tiSaJJilll (aa) ii«$*Utl^HSIISIiaT-!-<^^ 

ma^^itthyti:. K^^tLxmti^b. (a 

( a c ) msmb^^(>m2ff)'m^i:irLxmm 
f^tTffi^2(7)m^m^i-?>mk. (ad) m 

A*3feS-|fl^Jg;fcJpii>t5[£lgl03t»taj*L. 1^ 

i . mmtt Lxmmi-mt . ( a e > mixi]^ 

^bixm-rtmt. (af) mmimvm 
2eo^<r>m^iznfti-t^. tmm±tixmtm 
^commm^ . f- hmmLt Lxmta-tmt . 

( a g ) lifEt'-h^a^tC^-cJV^T. BuiBIS2cO«f 
1 (^mmi. mm l c03tSSS:fflS»'lg3 cog 

Iit^«12] (m) ^Sit/ct^^-C-ecOJia^ 

ic*^^b-ti.3te$r. A:»j5tt Lxmm-mt . ( n > 
mg*wc*siii<03t»^iifitt5»fc. (o) 
<oii2<!wmi&is«-rs»i:, (p) mixjj^im 

btX^m-?>mt. (q) B5EA:>J3tSrHafaSffi.*i 
*»^l5iBII2c7)3li«Sfcai:>]L. Biiieii$«j4iti3ftl.B!iE 

m2<^miztii:fj^tifimixijm. m^tLxm 

m-^mt. (r) B«fBmitJJ:lX^2<7)3tSS<7)308 

i:. h'-hmmLtLx^m^hmt. (s) miet' 
-hmmn:m^\>^x. MEig2o+H^fc:ntsa£ 

(t) mEmiom^m^ma 

( r ) ma3mg3&J^t$ii!tm^l <^ 
K t BO ISIS 2 c07tgSO3mM t3itl51- S B?i2«Kfc J: 

LxmtHL. 

IKE ( t ) li. |ir^ 1 (03l^K<omgi& . 1^ 1 ff) 
b- hmmiznmtmiSM l i^)3e»<%l£Smi: «M 

t3£ ( r) mmMmi^mmmMizWi^^tirc 

mEH 1 <03tSSt . msBm2co^miziifbi-i>tmmi 
mit LxmtiiL. 

liia { s) li. mmiisi:l/m2<o\z-h^mnzM 

^v^T. mM2(7)'i>wi^izmthm&Jti^im 



[18^13] mmi2mff>mmmmmi 

^jjmizti\^x. 

mat) ji. ^iOBiiiamg*^'5vH3^^^B!ifEi?i 

m±<7)m^mfK\.^tzmtb^j:itoizmaam<m 

miB (r) ji. immwL(omi<7)^(m)oi^. mdm2 

^b. mm2ffimff)mmznm'tmi^wmai 
i.ifmm^3tnmam.imis^ i <oh- vm^b 
Lxm^L. 

iiico3m<^)mRt, i?ries^^ki:i:c7)ii*i^ m^s. 

[0001] 

{i^fififfithaj (FMCWS: Freque ncy M 
odulations Continous Wav 
e, OFDRft: Opt i ca 1 Frequency 
Domain Re f 1 e c t ome t o r y , 

[0002} 

t-f:i\i^nm.mmmx\ mmz\i^(r)^m^(><r> 

^IdSiC^&Si^SrfTV^ (FM:FrequencyM 
o d u 1 a t i o n ) . ^<7yFmffm^^¥im^W}^^ 

m^uwmw\.zm)\!,ML, mmiii^t^Km^ixTz^ 
m±^m/^%. ^timmmw^bffi'^mzi. 

ffiS-rS^iSail. ^*Oh-h (d^r'9)l3a3*(b 
eat f requ e ncy ) SriJ^S. C:^i.J:O0f 

[0003] -ftch-h. Lmmimi. mmnzum 

mh\,zxr>x''^'f^y^yim.^ix. ^(m<r>\:-vm 

0, ^(r)\z-vmm.\tmstbm&BmiX'ffm^ 
^ (ffiS) f,zm-Lx^^-thmi^^->x\^^. ^: 

[00041 zff)msm0mimmfiii:m i siz^ 



(5) ^2 001-4 1706 (P2001 -4 17JL 



FMfe3^ai^Jl-&. CcOiil^)3t3i7OT«3S{iHl4 
(a) <0jS[}g2 1^2 2<0J:^^^SrS^-r. 01 4 

(a) 0)i^uii^t$^mm {mm.mm) ts> 

[0 0 0 5] -?-L-C3tFMaj:^3{i. h--i.;^ry y rJ' 

|p|«fc:ffii8iL2 t^nmd::m^mm8^zm^iim/9f 
*)m^tih. smffMAUi i l, -Lj i 

r'J 7 4 J: -5 •C«ti^fc-l*:^>^iT^3te 9 1 5:1. . 

[0 006] c:<ofc#«Hit3ie5. ico^Fmm.io'sm 

tr@14 (a) {;^. 014 (a) {±. 013<OT^ 
3t9fcJ: 0*FM«[2 1 1 2 2**#BS5 5-6^:81®^ . 
m8t<03tP&ll<^ttS:»-2ALfcffl^t-S3Kjl®^Sr 

AL= (c/2Au) X (f b/f 

[0009] ^^eosmi. mnimmmam^ 
[00 10] r^mmmm^jm^mi 
~^ii.fmi,znLx<omm6§^nzm=fmw&^ff) 

L, i „ i t =L,/2 = c/(2« 

[0012] 0!l;clfmfiK<^«^^i*l— 1fT'«^c7) 
Av,{±l OOMHz-C$»0. (2) ICfU^L-e^OiJ 

^Lx^mm(7)mtfimf^m.<^DBR. DFB^>f 

r<0^*^— If T-« A »/f *^Sk H z A>^>aMH z 
TfcO. CinfcriSL, i „ i t Ji»5 0m]a±fcJa:0 

[00 13] L^-L^iOip^rttlEcoit^TKS^rfigoT 

i>^mii. ^m^^cozih-uyxizxmmii^im 
m.-t&izii^xmmLt: rmm[m\ffym^ 



& k^^Jffl 1 /f . ( f n, l4gSiS^j«^) <^J3 

ztLif^\::~hmmLX'hi. 

[00 0 7] ^<0f b <O^f^ft5-aL)t«O*«014 

( b ) x'hh, ;i<Dmi}^^i&m^\^'- b 2 7 ts^i: 

Of- hjgsagt2 814 rcOienaSISf L3&»?64-arf . L 
*-ir{ll/f „ i:Jt>«C©r>TfflV^^fmPiTAS7trt 

|^^•c^^s t'- h^tsiauifi^aisKob'- h^«gs2 7 

[ 0 0 0 8 J. a 1 3-e<OT8«}t9{43t«taSSI 1 0 

i,zi:'yxzm^^timMm^mmb^j:'^xntii^ii 

S . -eoSJ^iS 14(c) Wb- h«^5£-gSggt U 

tiHA/D^&^i 1 imLxmnmm(7)mwmii 2 

UXixSrffl^^SClfeai 5<Db'-h^iSdgtX'<^'b7 
A31*JS!^$fiS. ::iij:»)«i67tb-h^iSSfb 
i: * ^>*> 1 46Bia 7 ^ - ^' 2r ffl V ^TERt A L 
(1) J:0»aj-tSC:i:*»T'^S. 

) . (1) 

i a b'- s . m^ii^fm^m 

^<Di,co<r)m^x'htff)izntx . ^ii-^<7)m^izx 

mwfi^it. 'y\>'^z\im^mb^j:*)mmm^vmL 

[0011] BU^»43t®^<^3 b-l^yxT^S 
ti. -?-ix<43fe^c^l@Ar/f (Hz) -CSitSnb-^ 

rei^L, i „ i t X'S>h. i<7)m^i^ ( 2 ) tc^f . 
Ai/f). (2) 

l<^j:*). m^^ifiM<^j:^iib'm^mm 
lEizx hmmm(D\Pi±ff)msnm¥(fi^iz x mm- 

10-22 0879fcffi»UTV^S) . 
[0014] 

imifimmLXob-rhwm} ^fiBBJUiiBt^j: 

\z-uyxizmm^iihZb^<m^^c^ikkipX- 

m<o0;{tismt. m^smmckLxm^Bum 
'-rh^bimbLx\>^h, 

[00151 



(6) S2 001 -4 1706 (P2001-417JL 



[0016] :if.mR<r>mmmmm^m.\i. n 
WimR ( i/f „ ) x'%<om:i:^izx%hm^ 
( 6 1 ) . KiiBifeyegs ( 6 1 ) *>^>aj*$*ut3K { 6 

2) im.Lxm^mt{9o)i5iifm^{9 

I ) Sr^-tSjt^lBiai ( 6 3 ) t , l5Emi#«S3t 
(90) tca-:f»r^T. m2mmt (69) 5r^-rs# 

( 6c ) fc, (91) tm^mi 

(72) t=Rlt LT^rSgJ^RItat {73) fiS^ 
2#ag3t (69) tS-^&UTT^(74) S^^f 

T> l5f^«IS^3fe (73) t B!ilBII2#Hg3K (69) 
( f b 1 ) Sr. jffl^3t^»lcll ( f b 1 ) t 
LT^iaiL, iaa^ajSiifcSJ^K^&itll ( f t i ) 
fc:S-^V>T. «^ai®k«fe (72) (CRI-SSI^ ( L 

( 6 c ) mis^imm^ ( 9 o ) *^ "jsgtcst^ 

iE^rffiSI (L, • . Lr • +ALr • ) S-N (N^2) 

II] ffiatit<i^|51 Ltdl^h LTcD3b ( 6 9 ) * . IJE 
m2#Bg3K ( 6 9 ) t LX^^^X'hZ>. 

[00 17l±IBHt>V^T, NS2i:L7t«Oti, 013 
<^)#«3*5{i!ESILi S-l|liag(N=i) tT^rSt) 
<7)X'hlfzib. Z(r)N=l%:fmi-^M.mX'S>^. 

[0018] 3fr:|6Hjc7)3t^^^l^Kltai^^afcfcV» 

T,ij^ffia5(7 6)«, Buieao^^ (72) tn 
■rs«i^(L, ) aogMi-( I N I ) fc. a 

m^)- da) ttrS-L-^hitX^if). mmcrtsi-^ 

( 1 a ) ^lioiiraiESi (L, • ) tc*tja5-rsi5^ 

$m^tm^ ( f b 1 ) S-«^lT-^'fc:«-:^v>T 

majL, mm<^^^ ( 1 n 1 ) Sr, m2*»^>m5 

«OT-:?fc«-:fv^Tfi[ait, B!fEm2r-:J'{±l(iiemi 
(Oim. (L, • ) 5:5^ lw^3T-:J'«B5ieigl<0 

^ (L, ' ) c^e-r^nrsa^^^ifigEii 
(f b 1 ) tmemi<7)m& (l, • ) tim^j:hm2 
<7)msm. (l, • +ALr ' ) tc*ti5-rsB?iieai^ 
fsm^m{f' b 1 ) <^^Ly:;* (Af b 1 ' ) 

L. l!iie^4T-:5'{iliiSe^'n:<7):tr|6lSrS^L. SfflBms 

2smmi>m!mMmm ( f ' b r ) <o^^bft?&* 
I. msmimimimmmm ( f t r ) 

B«ami#!i3t(90)*>-Bij^li7)|£Si(L, ' )^ 

k (k^o) mmmtzi±mmuzmittxcr>kizgh 
hmsm2m3t (45) m£^imi^(90) 
imssnK^mi (l, ' > ^ti^k+immttin 
mm LtMt Lxff>k + 1 izgkhm§m2m^ < 4 



6 ) mmm ( f b r ) t'&o, i5s^2iEgifc^s 

#{!S3mitdB^ ( f b r > ii. Ig^l#!i}t^ ( 9 
0) *>'ByiBm2coSE^ (L, ' ' ) ^liSk 

mmS.itziimmLt:l^t L-COkt^Smaig2# 

fiutt, i!iieiii#^je (90) A5ii[^2oi®i(L 
r' +ALr' ) tmik+immttiiiMmtt: 

(f • b r )-CJ>S. 

[0019] *f|BB<03K^«dRSiSRI«l!l^iia{i. Sf 
S^^ffl ( 1/f „ ) T^KiOgE^giJr^tT'i'l.lBKa! 

( 6 1 ) t . mieiBtias (61) i)^(i>ai:fj^tijztiim 

(62) (ca-:fl^-C, A:>]3te (62a) i^&tlXil 
m]SM(68) b. l!i£A^J3K(6 2a) S-^ffiLT 

(6 9) (91) ^4ji£-rS3K^ 

135 (63a) mim^(.9i)i)^imim{7 
2 ) izmtx^&m^m^ ( 7 3 ) t , mmmt 

(69) fc^^»[LT^^ (74) i:^-ti>^». 
a? (63a) fc, BiilET*3fe (74) {ca-:?V^T, luE 

m^mi^ (73) i: Buia#jS3i£ (69) <o^ie^ 
(fb 1 ) as^JK^aasn ( f b 1 > bixmoi 
L. mmta^ttfzm^^mm ( f 1 1 ) izm-o-u 
X. mm^Mi. (72) t»ri.ss^ ( ) ^« 
^^)S«^^^la5 ( 7 6 ) ^fii;t. B!iEA:»33t^a5 ( 6 

8 ) li. l9EaJ:^J3t ( 6 2 ) TfRgtiaSnrig^ffiBI 

(L, ' . • ' ) i^N (NS2) HlffiaiL 

Jtii^ELitfemt Lxcm ( 6 2 a ) ^ , raiaA^je 

(6 2a) fcLT4«-iirigT*S. 

[0020] :^^B^^mmmMm^^m\i. m 
^^tifzmm ( i/f „ ) x-^(r)mm.(>^o. uo+ 
Ai^ ) (62) iai:fji-hmM ( 6 1 ) 

fc, (61) i!>^^tiiiJ^tvfi^i:MiLxm 

1#«S3K (90) *5J:t^«|^ (91) i^thmi 
\L-M,xrO'yi' (6 3) i:, I5E^ 1 #aijt ( 9 0 ) 

tzm^\>^x. m2m&t (69) 

(6c) mm&± (9 1) ipm^tL(7 2) 
RStUT^rl.ai^Rlf3K ( 7 3 ) t . ^2#!S3K ( 6 

9 ) b ^rmii^irtX^fmt (74) Sr4jig-rS^2 h' 
-AxrVy9 (70) i:. mlBTSfiK ( 7 4 ) 

v^r. ffiBSH^sitTi^ (73) fc«ieiS2#HB3£ ( 6 
9)<omm(M:(f^ 1 ) ^«iaiL. msj^mm:(f 
b 1 ) fca-cJv^-c. laiesii^^ (72) izmtmm 

* (La ) ^**S«JtlJg|5 ( 7 6 ) tS-fii;?., iiE#«i 
(6c) <i, ^ltJj:l^||2c^RifM (64. 6 
6) B>l^ltiJ;t/^m2<^)RltM(64, 66) O 

® (Lr • ) •p*>SRI^igBi ( L, • ) s-^fc-rs 

(L, • +AL, • ) mm^r^ (67) ^^i. tm 
^i<Dmm{64) iL i5iE^i#8S3fe (90) i:m 

3iA:^L. i^lfcJ:l^m2iORItM (64. 66) 

ff>^ti^ini. s\-^izw,mLxmmimM ( 9 o > 

$^13^1tiJ:tXm2<OKjHM(64, 66)<0|3](L 



(7)ra2 001-41706 (P2001-417JL 



imLmmtimmttm^^ < e 5 ) ^mi. 

m^2(omm ( e e ) 15^^133^ {6 5) tm 

fc. IsSiaiiiafc (65) S— a5®i$«T=6rSB5^2 

mm (69) ^aj^b-rs. 
[002 11 *iiHBo3K^jfSia:«^Ritai^s«. m. 

Au)imttitit (62) *aj*)-fsife3fca5(6i) 

mie^BtSS (61) i}^<^iii:f}^tifz^i:^lxm 

im^ (108) fciixffli^ (10 1) ^^-ti 
mi^yrAf^ary (i 00 auffiiii#Bg5t 

(108) Ca^V^r. »2#!S3I6(1 12) 

( 1 1 5) fc. KifBai^ ( 1 0 1 ) *ja!i 

(105) tiRitLT^r&SJSRit^t ( 1 0 6 ) 
m2m3t ( 1 1 2 ) i: ^Sfe-&*>-iiT^»3K ( 1 
14) 5:4l£fl.^23fe7r^^N';5^r7 (1 13) 

fiET^ (114) i,zmrs\.^x. msm^jmit ( i 

06) tMaS2#Bg3t(l 12) CO^aM 

( f b 1 ) s-«jajL. isasaaftn ( f 1 1 ) t::^-:^^^ 
iwiesi^sm (10 5) tcptf-san^ ( l, ) ^ 
m>hm^u (7 6) t i:mt. im^m^^ ( % i 

5)14. g^ltJj:lPIB2cOA*JK-h ((», ®) tJit^ 
lgliiJ:T/Sg2oaj^idt-h (O. ®) $-#tsm33t 
y7^f<.f]r=j ( 109) A^JSS ( l l 6a) tJi 
iXajI^jS! ( 1 1 6 b ) £*L. m£A:^a5(116a) 
*«iliEll33t7r A;&r9 (10 9) <0l9aS2Oai 
-^i^^-V (®) CSf^Sfl. Bi^:>]a5 ( 1 1 6 b ) 3&5 

ar^-Y (0) fc:g^stL2.3t7T>fA ( 1 16) if 

Wtv r>f ^N' ( 1 1 6 ) \Zii»hmiX^-m (116 

a. 116b) <n'ik^\zm'ft:>fimix^-m ( 1 1 6 

a. 116b) S<^)mR^TO--tl>3tK«I^ ( 1 
1 1 ) fc^WL. i23fc7r>f ( 1 1 6 ) {±. 19SBAaj 

:»ja5 ( 1 1 6a, 116b) la^i^BciHi^iii-r&^iiiTe 
(110) ^^L, m^^±'7r^f^i]-rv (10 

9) {4. B!rai^lWA:'j:K-h «I» ti-hXhUzm. 
mi#!H3e(108) ^m.'^^X%\im^%2<r>9t 

Y (O) i)^hmi^2m3t(\\2) i:Lt:ai:*JU 

m^2ay>ismt^ms^2<rm}i!r^^y (®) )&>)t,ff 

ie3t7T^>'N'(l 16) tUn (nSl) HIBcOm^ 
I113K ( 1 1 0 ) fc LTa}:>J maig2c7)A:']'-K- h 
(®) *>^A*L-tlMn|gB<^^|ll3l£ (110)^ 
^«S$-frT|g3i3ilf^4«4rtS3eS:4iatL. 15^1^3 

<r>m.%^m^\<r>^-hif^-Y (O) *»'?>ii5ES2# 
( 1 1 2) fc LTai:'3L, mi^Aayjtmfk^ 
%2(r>%^ifi-Y (®) *>^>mg3t7r-f>'N' (116) 
fc:|gn + l|iIB<0ma^3llBt (110) fcLTMJAL, 
roi!lg2<0A*^-h (O) *-'?>Bil^n + lI51B<^M 



iE^lsI3t (110) Srma^nlHiao^lHBt (110) 
tUTAA^S. 

[00221 *%HB03tS^SS[«iSR|«|!|^||gttJ^> 
St. BBS^Hl^t (6 5. 110) mmiW^-f 
S*Ji<iSS (120. 123) S-*UT«r^S. 

[00231 *l6HB£7)3KS^jga^iSK|tf!i^^{i^ ^ 
^S^i:t^»i(l/f„)T'-ew^»3a(»'0. ./0 + 
A*/ ) AM-r&3fc (62) $raJ:»3-r&l63feS35 (61) 
t . I9S5I3!6«» (61) *»i5aJ:ftSn>t:5t^^LTll 
I#8^(80)t5j;y^a5^(91) 5-4fi£t-S^l 
h-A;^rU>y^' (63) t. Iuaill#!i3t (80) 
{=S-:?V^T. m2#{S3K (134) Sr^-rmBajK^ 
IS (68) i:. I?fia8^(91)*»a!l^«|fc(72) 
{cSltLT^SS!l^St3t (73) t. %2m3t(\ 
34) b ^Mh^h-itX'fmt (74) ?rafelft-rSII2 
b-AXry «y:J' (70) i:. 1»iBTil9fc ( 7 4 ) tc* 
^V^T. BU^£RI*3K (73) fc|!flBB2#8g3t ( 1 
34)OjgsaSII(f bi ) Sr«iait. mE^jSStH 

( f b 1 ) ts-:Jv^T. Mieao^^jifc (72) izmth 
mm ( L. ) tr^ftsttm (76) tmt. lua 
#8g3t^gs ( 6 8 ) {4. m 1 iiXx/m2(o^mm ( a 

2. 85) t. lu^lfcJ:t^m2<DR«|gli (8 2. 
8 5 ) 0StlS{t^>ii:taS*r3K7r >f yN' (13 0) 
t . 1 <^mwm (82) OliratJ J: Vi!^2 

^oRitMffi (85) comtWint^ti. tmwmm^y 

r^^N' (13 0) izXtiii}tl^<mm[^i9iM-t& 

mitixxft^2<r>m^(i3i. 133) t.msm 

li5iDf||2c0M3feS5 (131. 133)^Iil€$-* 
T. lji|^lfcJ:t^m2coii3^ (133) fciO^ 

mi(o^]Siii(82)(4. vmmimm(i3 

1) $r:rt-LTBiIiE^l#«!l3t(8 0) SrSjiA:'3L. 1? 
leig 1 t>a:l^m20^|gil (82. 85) (^^tl^tl 
{4. 5v^t:ffiaLTIiriBSl#»l3t (80) SrlJEmi 
i}J:t^m2 cORMKiS (82.85) COS^^HIRI* 
$-ltT. B«Emii5J:lX^2<OSItliiS (8 2, 85) 

m^mcmmmttztmmt&mmi (132)^^ 

l£L. B!i^2<0Rj»|gi5 ( 8 5 ) (4. IffE^Hiae ( 1 
32) imsd^iaXlfmicDK^m (82. 85) 

mt:i^^mfzimm-tmiz. luiBi^iii* ( 1 3 

2 ) Sr-a5^$*. tJ^2<^(i3t^ ( 1 3 3 ) &a 

mix^j:hmsem2mm ( 1 34) 5-aj*-r&. 
[00241 :^m<^mm.mmsm^i]mi±. 

(a) ^S^Utl^SH ( l/f „ ) T-eto^^ 
(i/O. «/0+Ai/) 3!)^-rS3t(6 2) A*3K 
(62) t LTgettS^t. (b)a^ir(63)*> 
f>^l£04'ia^S (68) ^trt-LTS^^*, (7 0) t-C 

•5-<^)mg* WC'J) am (63^68^ 
7 0) Srgft-rS»i:. ( c ) mfg^g^ ( 6 3 ) 
IB2<0«l>iaA (72) ^:frLTBrB^g^ ( 7 0 ) *X' 
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(d) WiXlj^ (62) iW^&k (63) ij^hm 
EI^KO^m (6 3-*6 8-7 0) tai*t. m^ffi 

^(7 0) izmtmss^i com (.6 3^68^7 
0) tzmij^titLtumjj^ (62) ^.^mti6 

9) tLXmthmt. {e)mSJKlJtlt{62)t: 
KiESffi^ (63) i}>i^imm2(r)m ( 6 3-»7 2^ 

7 0 ) iztti:hu msmi^ (70) fcfcttsi5^2 

tOMaS ( 6 3^7 2^7 0 ) lcaj*$ilfcliffiX** 
(62) Si^ (73) fctT^-t^»i:. 
( f ) lj!^li5j:lXll203m ( 6 3^68^7 0. 

6 3-7 2-7 0 ) (r>mmiznfm-i , tmmjt 
(69) ^xxmmi^ (7 3) mrn^i. t- 

( f b 1 ) t tT^iSJ-rs^fc , ( g ) mEh' 
-hS«!St ( f b 1 ) lz£-J\^X. IM204'SjS 
(72) fc:irrs«J^S-*«)5*i:. (h)fifBlll 

mm ( 6 3-6 8-7 0 ) (Dmmmm'smizi-i 

»t 5rfii;cT^rO. MS ( f ) wiEmRjtpBr^fc 
§n/cmlBlgl<03KSS( 6 3-68-7 0) i:B5iBm2 

ff)m ( 6 3-7 2-7 0 > (ommizitmthmi^ 
m^{6 9) tixxfmm^ ( 73 ) (r>mami. 

[00251 ilia (g) <oi?iem2<o4'^(72) fc 
mt&m^bii. ma^A (63) 3!)>^niBii2o 

■t"^ (72) tTOffigt. b5E^20+^ (72) 

2o«f la^ (72) izi3\i^xm (mmtiziihm 

[ 0 0 2 6 1 Ufv!*l|HJ<0#«J^S<0 d 0 1 

3 iz^ Lti^msm^^mmxi, z t i^xt s fcotc. 
^(r)mmx^^dtmT<7)Xdiz^j:i,, ai3K5^-r« 
( a ) ii^^ix/ci^SiaiS ( 1 / f „ ) -c-tc^^ 
»a(«/o. »'0+A»/)*^fl:tsje(3)s-. TJj 

( 3 ) t LTgeW-|.*i: . (b)a3g^(4) *>4> 
^m(flS^(6) iiftxm^(4) tXffymiff) 

m(.4~*6-*4) ^mm-thmt. (c)im®^ 
(4) *»^>^2<o«Bijis (8) iittxtmm^ 

(4) *T<0^2(?WtS8 (4-8-4) ^Sfitf-S* 
fc. (d) H!iEA:'j7ie (3) $rfria»Si[ (4) *>A,fi 

ESl<03tS8 (4-6-4) (caJ:/3L. l(flS*5ffi^ 
(4) tcm4«rE^l<^«l£» (4-6-4) tZtHiJ^ 

tifzmuxm (3)^. #Bg3K ( 5 ) txmmti 

»t ( e ) BfllSA^J^t ( 3 ) SrafleaS^ (4 ) 
roS?g2<05m (4-8-4 ) izfUUl. mX^mj^ 
(4) fcfcftl.fr!Elg2<^)3t» (4-8-4) tai^i:? 

tu-zmmxij^ ( 3 ) Sr. ig®t ( 7 ) t l-c^^s 

mt. (f)|giemiiJJ:l^»2<03K88 (4-6-4. 

4-8-4 ) ^«e»ii(citi5-r&. mmst ( 5 ) 
ii^iaB^ ( 7 ) mm^i:. t-haaaa ( f 



b ) b Lxtktatimb .(g) fiiah'-h^jsa ( f 
b ) izM'^\.^x. mim2<7)<m^ ( 8 ) izmtim 

[00271 ^mmmmmmMmmmtzt3\.^ 

iBfE (h) (i. -e<0«fS3KSSft*ij5:»,HcM^:Slnfie 
^l«03m (6 3-6 8-7 0) i^1Sa±fi£-rS»^^ 

KTE ( f ) tt. mlB^<0lgl<05l£» ( 6 3-68 
-7 0) <0d^. l5Ell203ia» (6 3-7 2-7 0) 
comii: Si.i£v^3l£«&^S-^S|iiEm 1 ^05^ ( 6 
3—6 8-7 0) b. 15^112 (6 3— 7 2-7 

0 ) (Tmmtznmhmmm^ (69) ij j;tXBuiB 

«^ (73) «0l3«dgtil*IIEh'- 

(f b 1 ) bixmia-th. 
[00281 ±mmmizitii£. wEb- h^jggt 
( fbi ) ii.m£m.(^mi<om(44. k=N) 
£Od^B>iEm2<7)3t!s (4 3) tzmi&\-^msmi<^ 

8S (4 5. k = 2) t. B5ISII203IJS (4 3) b^m 
Kll(r, ) (::**;S-r&t,<oi: LT«iaj$itS. 
«>. 1i^t>igV^IBl<7>3KK(4 5. k = 2) fctOiljIS 
ttJV^T. MiElg2*H^ (72) tlTf ^18^ m 

x.imm. nizzzx'limmmK ) &**f>s^t*< 

■C#l.. ±ak = 2(C^$iTJtmi<7)3t8S<OiSSItS* 

■ts. mEm2<^«t«ia^ ( 7 2 ) (Tmmoi^ i&mt 
ti) ^mm-th^ui. H5iBffl*fi®sii a <^mmx+ 

^XS>*). ±sik=N(DNi^ibi>ZbizX>0^»bf>ix 

itmm (L. ) ^m^txiiypsxhi. 

[0 0 291 BfllB*a«ffi(il aJ±. TSie( 11) 
1 a = (cf b 1 /a) ■ 
a = 2A»/f„. 

A v{4. 3tFM^i^T& *) . H!fEA^J3K ( 6 2 ) 
iJdR<^-fb4)-T&S. f mli. (6 2) <m 

mmmcTh^, (id 

[00301 01tfcV^T. 5«M64. 66iD^mM: 

s^jUMLT. &Mm'0'^ommm±mxLi}- 

WC, mtem 2^7)3^4 3 tlSigV^luffiSlc7)3fcSS4 
5 i:<7)3milr , tfflS-ri,frEb'- h^^4 1 1 . 
2#atCj5v^l?ieill i0^4 6 t<03KS8llt::ffl^-rS 

[0031] :^wn<^mm^iiimm^irmizm^ 

T. mE ( h ) li. miEaacolll<D3t8S ( 6 3-6 8 
-7 0) 5rm2<7^$nfel^lBIIB ( r , ) X^Mt 
hbbhiz^ flie^<7)gl«07m (6 3-6 8-7 
0 ) m±<^^(Mm^ ( L , ) t i d t:: 

irieasi<7)ii i <om (63-68-70) sr^-r 
ioo3 2}mBm2mM^iii^fimm. mtm 
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mi. Rime 4. 6 7i»^!®t (L, • ) izmix 
[0033] ^^^fmmmLm^mtm&mni. 

(uO. uO + Au) *m-ri.3t (62)$-. A:»)3K 
(6 2) ttXm^-thVt. (ab)affl^(63) 
ipi^m 1 0+S^ (68) m-Lxm^SA (70) tX 

7 0) imm-ti>mt. (ac)insasg^(63)d> 
(>m2<D'i>^^ (72) iittxmmtQA ( 7 0 ) i 

T"C^2<03m (6 3-72^7 0) SrJgS^SVt. 
(ad) B>r^:ft3t(62) S-m^^jS[(63) *»^> 
mlEmii05m (6 3^6 8-*7 0) icUJ^jL. flfS^ 
3g^ (70) ttJJt6BMl<?WKS8 (6 3-68-»7 

0 ) tziii:fj^ivf:itmM]^ (62)5-, mm ( 6 

9) l:LTStt-ri.»t. (ae) mi^:>j3K(6 2) 
«:|!iE»S§^ (63) *>/i>B5Ell2<07ESS ( 6 3-»7 2 
^7 0 ) tai* m^^j^ (70) tcfcttStufB^ 
2tfWia»( 6 3-7 2-70) fc:tB:>J$<lfcl5ffiA*3K 
(62) 2r, SI^(7 3) ttTHtt-rS^t. (a 
f) inElllfcJ:VB2<^titl8 (6 3-68-7 0. 6 

3-7 2-7 0 ) (om^tznji^^i,. msmm ( e 
9 ) a^i/mm^ (73) (ommim^:. t- 
»^(fb 1 ) tLT«iaj-rs»t. (ag)iuiBb'- 

hm^L ( f b 1 ) t«-:yv^T. Iuffi^2i7)4>ia^ ( 7 
2) fc:BftsaM*-*«)5»i:«:fii;t.T=5:0. mlEm 
lc?53m (63-68-70) m^lco^ (6 
3-6 8-7 0 ) (65) AJ||3<0^§fl/c 

f®8t (L, • ) i:2mu±Mmtt:imm-?>mm^^ 

10 0 34] ^^mcrfmmLmmmm^Mmi. 
(m) is^sii/ci^siaii ( i/f „ ) x^iomtm 

(t/O. ./O+Ai/) (62) S:. 

( 6 2 ) LTserti.* fc . ( n ) mm.^ ( 6 3 ) 

^jlSK^tf'SiSi (68) ^:ft-LT*|3g^ (7 0) 

-e^^wmftj&iiSlttT'&S^ 1 (Dm (6 3-6 8- 
70) ^igfi^S^k, (o)|Jia^jSi(6 3)*»<5> 

iB20'f a* (72) ^itbxmsmt^}^ ( 7 0 ) 

om2(^«Kffi ( 6 3-7 2-7 0 ) SrSfit-t&Vt . 

(p) l?£A:»J3K (62) ^IJSSSSjS (63) 3&»<b1u 
Emi<03tK (6 3-6 8-7 0) {CilJ:^jL> m^Sg 

(7 0) fcfcftSMeiglcO^eS (63-68-7 
0 ) tai:»3$tutB9EA*3K ( 6 2 ) ^ . pmt ( 6 
9) i:L-C«iettS¥fc. (q)l?EX:»J3t(62) ^ 
mSaS^ (63) *»A,|^2(7)3KS8 ( 6 3-7 2- 
7 0 ) tzjli* L. BsEi^Sg,* (70) (ctJJtl.Buiem2 
<D3iaS ( 6 3-7 2-7 0 ) izOilJ^ixTzimX^m 

(62) S^. i!^(73) btX^-thmt. 

( r ) fflfSmi*Jil^lg2<03!a8 ( 6 3— 68— 7 0. 



63-72-70) <03fc!&^fc:J*i5-r i. . B5a#m 
(69)*Jj:lfi3aa!l^(73)i7)||j8dft||i&, f- 

h^asa ( f b 1 ) t Lxmrn-rimt , ( s ) fjiet- 

-h^a® ( f b 1 ) tcS-^V^T. I}ljaig2(0*[a^ 
(72) (t)mfi2mi 
(Om ( 6 3-6 8-7 0 ) <omsm&i^tZi-h 

mtimtx^^^. laie ( r ) fnemg^f^c 

$<x/tluEIBl<'WeSS (6 3— 6 8— 70) i:Ba!Bm2 

<ojeffi ( 6 3-7 2-7 0 ) <7)mmizmttmm 
m^(69) axx/mssm^ (73) (T^mmmi:. 

S5lcOBiiEb-h^^(f b 1 ) fcLT^gjasL, 
(t) (4, |9EII1<?D3I£» (6 3— 68— 7 0) 
:&(k = 2) mfSIIK^b'-h^lias (f b 1 ) t 
5 la^ l<03ldJS ( 6 3— 6 8-7 0 ) <7)3KJS* 
tt4^=3rl.TOtft ( k = 2' ) izWi^L. fflB ( r ) 
mEmg*»iuE?0g^ { k = 2 ' ) tcg^^it 
JtB>i£Sl<?Mia» (6 3-6 8-7 0) mm2ff) 
m ( 6 3-7 2-7 0 ) izMiti^ ImB^mft ( 6 
9 ) tJJ:t^ffi^g!l^ (73) (ommiMi:. m2<Ot5 
Eb-h^aat ( f • b 1 ) UTttffiL. mE ( s ) 
{4. B!ia^lfcJ:tX|g2<7)b-h^g^(f , f 
b 1 ) tc«^v^T, BiriElg2cO«tiHjS (72) fcwrs 

[0035] *m(oy£mimimmsm^mtzis\.^ 

T. ( t ) <4. '?-<7)B!rS3KSS;S*>'5:v^{c^^:aBiifB 
lli<03iaS (6 3-6 8-7 0) ^r^S^-tSWSr^ 
mffi«aom 1 (6 3—68-7 0) P±<0 

»( 6 3-68-7 0) Sr^L. iwa ( r ) 14. lufB 
1^<0^1<7)3fcg} (63-68-70) <7) 9 *>. fJIEm 
203KS& ( 6 3-7 2-7 0 ) 03KSSgt**,jfilr^ 
*2r^rtSB?Emi<03l£S8 (6 3-6 8-7 0) i:. 1? 
^2<?«!£8S ( 6 3-7 2-7 0 ) <r>m^iznm-tl 

msmx: (69) t> i tmiBSi^ (73) (^mm. 
mia ( t ) {4. itr^i<7)b'-h^a^ ( f b 1 )[zn 

J£i-|>i[Elll<7)3eS5 ( 6 3-6 8— 7 0 ) <omft 
t. KriBISSHfcS (k = 2' ) i:<0ll3&<. MIESV^fcR 
tb$tif::miimL(r>mi<7)m (6 3-6 8-7 0) 

ii±<oms^ (L, ) mt^j:\^^mt^i,xdizim 

[0036] *l6BHogB»|jgtl. ms<^^»rt'*<o«[ 

ft (^sds:) -smj^x^tmm (mtm) ( 6 d 
mm^m^m) ( 6 o ) t , ^*><^5i5Sta{ ( 6 

3t^i^ ( 59) . ^Lxm^ (61) *»<i>coai^)3t 
(62) S:#!S3e^^ (®lj»S^g) (68) fcSS^ 
^(91) tff)2ljf^^m:ti>m^(6 3) b. 
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'?-<0#Bg3|^(6 8)*»4.<ORIt-3S)i3t(69) t 
ttfzihco^m (70) *»<^,^l.il^^^ (112 

^(74) i&sstm^i: txtumthtinxomm 

(75). J:^T#'?.*ii.SSv^t-^ ( t'-bfi 

LSlfSi^jte^^ (S23te^S) '\»^I.J:^KL 

(L, ) *Jt>Wc:isr3g. tiiXth-nyizWii^mm 
«!<omR (L, ) 5-SJ?J>2,t^{i||4S-*l.^i:-e. 
-e<^,TO8«{cfiEStjlES--5-;e. hZt ifiX'^ h . 

[0037] *3iBB<o#g{i. ^mmmsm^ 

m<^m^^ m-^i^m <r>mm^Lr t. 

IjimffimUzX 0 . g«Wfc:S!lSL<:v%a!I^« ( L . ) 
(mc^Sii^ ( I N I L, ) ir^if), &L(r>m ( 1 a ) ti 

^fi^»iis#s^;&L^ii::tffl ■ tmm ( I N I L, ± 

[00 38] IBl3t^S(#!S3l£^^) (6 
8) (6 1) «ESitci»BLTt (^hffiS (6 

3 ) izi *)m&t (90) fcaa^ (91) tiz-^^ 

>f-t5«y^'Uyvi&J[£<-fS) i:tti(i>-t. 
[00391 

mizx ?>^m.mmsm^mf7)-mimMiz-^^^x 
mmtzmmtt. 

[0040] (micrmmm) :i:iTmii}^t,m8^ 
m^ixmimmmaxx/mmmw^^. mm 

mmm. mii^mi:^Lx\>^i,, mi<rmim 

mamm^m^m^y ryv^u-mx'S)?>.mi 
^crym^s.y-nff)S.mm(mx'mmLx\>^i 

100 4 1] mimmmmmmi<^migi.i:&. 
mwim&mmeoizi^ximms&i iFm 

Srgft, T'f yu-:?5 95:ai')3KFMtB:Jj6 2i:LT 
tii:fj^tll. ^<r>iiiiJ^e2ii\z-AxrV y:!^e3iz 

X'ommft9 0}:mmi^9lt^z■»m$ixh. -eo 

f b r =«^r • . « = 2 



p ^#{i3K9 0{17 T r 'J^n-S^lsl#flg3K^S6 8 

[0042] -e<0*S«. 3K^6 8-C{ia0Rlt3!66 5 

aiBfS (r, =L,/c. c :m =2 

L, ' ) ::tizmm]Et<ai:h^iih, ztimstm 
366 9 fc LX*mmm'i*<7)$S&uyz^m^<^titbiz 

m-ti, zztx'<7)m^iz-:>\,^xff)smim2ip(>m 
4m^^xm°Mh. 

[0043] m2iimmm&tim\-^tii^<D^mm 
§ii^isBgfl:r*s. m'^<ojmii^mmizii»hmm 

- hmm. ( i> L < iimm[^mf^ ) ts^nms imm 

[ 0 0 4 4 ] -e<0i^ia2*»^a4 S:fflV^T*l*Wt 

[0 04 5]^|ll#«i3K{i. @2tc^rrJ:ofc. ^01$ 

HHI@r,ri:{Ck = 0. 1. 2, 3. N^li|'?-/t 

■fitfc:*tJ£L;t^t = 0. . 2t^ , Sr^ , - 

-Nr, ioidtci^^armm (^) ^tli>. 
c:«aigTt>Sl^M#jt4 33>s^r<Tt>B3liI#ag 

t r 40-C^.O. 2-9MK0. 3oMBI0ri:fc2f 

b , , 3f b r <^J:afc. f b r <Oa5S»3S^^<^T)i 

[0046] Li}>L^j:tlihmzNmmttiii^ii>t\>^'> 

Nf b r *T<o^T<oh'-h^aasoas»is^ 

^■rstJilS^^riv -?-iT.«^I5J^jt|Hl±coffllig 
( 3 h - 1^ ) i T 

a. i>Ltsm}^miizs>h^j:(>ti±x<r>mmm.m^ 
[00471 ;i;iT&M(r>m'o-^ommmm±mr 

OK«M6 4. 6 6O011ft$Sr^;^T-i''6 7^ffl 

v%-c^;t&:t'Jfe-?-<^ffliiSi>ast:^T#s) . t 

mmHb r 4 0L*>#4L^r<^rS. CKOi^f b , 
{4ito« (3)T^§/iS. 

(3) 
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[00483 mm 1 T<o^tLtm(mmz^\,^xm 

[0049] $T4-S. ZffiXo ^r^Ill#S§7t<^ffT 

2 r, + r.fcffli ) i)^i^m^Rm^7 3mm 
mkth. zff)m^mm 3 tmme 9«b'-AA 

5-CZ3iSm$ixS, -eLTfi^JMia57 6tJ;'3b'- 

2 <oisaa«pi^*»^>;^i, t ^iii#gg3eiBi±<?)ii^ tigf 

[0050] ffiSiOR O^a Slil#Hgje|^±@-C'L*>« 

( i ) f t 1 =ar, . (0^ 

( i i ) f b 2 =« ('^r -^a ) • 
). (5) 

TS>t. 

[ 0 0 5 3 ] ^ ( 5 ) «-ob'- h^^X'^^' h 
f b 1 48tf b 2 49*i. aS^ffiSIL (04#B1) *>' 
^{bUTt (4) ^SrmtSS-r^-r^T'^.tf. f b 1 fcUL 
TS;ttf-?-<^ft»ttH4(^>fiF^5 KOi dfc^HBtSm 

3KWi+. jgV^i:C:^{CfcSJ®^±-i:V^d«i*-C«iB 
[ 0 0 5 4 ] o4 *)m&]y>i^m± ( i<^)«^IEK 

it. 4-|llc7)05MT*>l.ai^Klt3fe4 3T-tt. Simc-e 
<^)SBSIfc:-SiSl>a!l^S6T&& 2#i<^)#«Sjte ( 2 r 

r ) *»'^o5tsini ( zr, ) tffl^-rs h- hmm ( 4 
1 ) ifim.t^. 

[0055] Zff)mtC\i. fitm^COWm ( Z<7)^ 

N#B (c:o«^N=2)*«i>*»<5>^rv^/::«). k:=os- 

[0056] <s:izmmi<oii^ jii=mmKiii,t>f> 



3 1 offlrasg^*^*) !> k = 2 \zmmm,4 5 1 k 

= 3 fc^S#«g3K4 6 m-C* 0 , S3Sm-^4 3 i: CO 

(b-h^«aa) lift 1 4 1 1 f 

b 2 42i:=S:S, 

[0051] Lti^\z- v^mi<rrkA^m3x-^s 

LT»-^Sb'-h^«^X'<^'h7A4 8. 4 9tCfflS 

7A4 7t-i^{C^-ri). 
[0052] ^it/i><^b'-h^3m:^'<.:7h7Af b , 
t f b 1 t f b 2 tcoK^Ji. SS^RIt3K4 30#agjt 

ii>h<r>mmifim,Lxi>n^dGS,{A) vrnk^mf^ 

(4) 

fb 1 S (f b r /2) ) . 

( (fbr/2)gfb2^fbr 

tit^i^i^^h^xmrniLh^ = I N I L, ± u . 

[ 0 0 5 7 ] -e<^ r N tflr^<0¥ij^j O^Htl^S-H 
lt05A»^>H7i&fflV^TilW4. Ni&«^ 
SJttf)c7)filf^JiBi: LT. 01 c7)JM|5]#tS3l£;^6 8<0 
7 r r'J'^o-^Si^cOIWcORItiie 6 S-^Kl^T- 
7T-3l£IWl»Ifc^^t:-r«>C: i:T'7 tT'U'^o-T 
^^^M6 4 j:K»M6 6<7)S:4c^'S:S3l^SS@|g^ 

[00 58] ^KT^^ttNSm-tSrfcfcrAL, . Ar 

i:Jt^. N^|p]Bc7)-?-c7^'fha-eil'filNAL, . NA 

i>mW^^com9h^m5X'9Frt. m5<7).^mifi^m 

6 4 1 6 6(r>mSi:mit^-tlmmmX\ ~mmii 

Hra^3gfl:L3t^Tfts. ^Lx. mjm^m^x' 

^U5rV«7)T-02<Ol$^4 3T'S^-ttW<7)-E-«i^-C* 

[ 0 0 5 9 ] ffiS<0N^|lI@#aS3KtC i ^ b'- b^Sai 
*»^>fei4{£ML^ JiiBcoi^lHl#flB7t 

»:SSrfflv i^rt & s . 

( i ) N>0 

L» = 1 N I L, -c f b I /a. 
( i i ) N<D 

L, = | N I L, +cf b i/a. 
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clitmX'$>&. (6) 
[0060] ^iTfflS=5r<^liNT* 0 . WMim 

, + A L , {cggft-rs i: 0 6 <oh- h^aasx'^^' h ^ 

ixf b 1 48 (.^ii) *«f ' b 1 54 (istft) oidfc: 

^ittl. -eo^-fttt^Af b 1 ' fcLJ^Sf. 05<^ 
ffT(k = 2, k = 2' ) -CJi-fO^^Af b , ' ti 
2Af b r t:ffli-tS (07<Ok=2#BS) . 
[006 11 sgtfiS^riOJi, ^co3^flltc7)|6j#T'fc 

f b 1 • li^c^imizw^mK. ::ti(i>mmt^ 

f b 1 =a^a • f ' b 1 = 

A f b 1 ' =-2a Ar, . 

[ 0 0 6 4 ] t/c. i3iaiicjgiHi#!i^i^±<7)h'-b^i8[ 

aSg^tSA f b r «^ JUT^^i . 

Afbr=«A^r. (9) 

N=Af b 1 ■ /Af b r = (-2 
10) 

^ { 1 0 ) J: 0 n<mt^i)^mx^ . ztlX Die 
( 6 ) ( i i ) i)^h^mmL^ ifim>htih, 

1 0 0 6 6 1 ST . ISetcH 1 <J5fl|j«Tb- hli^S^fiJ 

ait^llSSPII^HSfc^-r. maL^J:-5{cf b i ^ f 
b 2 ^ f b r (^Mmi^ ( 4 ) ^^re^Sr^rt^g-C'-eit-f 
*lt*-hSSaU'<^h5A94 . 9 5 , 9 63&«aj31L 

[0067] ^rtJ, Hl<0flF^6a. 6 b«. -^ix-fit 
Si56ctt. ^Ial#!i3!e^^6 8i;, RltM6a, 6b^ 
[ 0 0 6 8 ] @9 fi. SB 1 llifeJg®c7)3gJgCai^^L;tfc 

rv^S. 01 t^^rO. b'-AX7-y»/5'-6 3afcJ: 
0 FM3t6 2mm:9 0 1 aB^ffi-^9 1 (c^lBSii 

[0069109 iz5j^-m 1 mmm<o^mi. im 
<r>mm i/f^ T'3Kcoa^:S^TO;T'# tmM^ o , 

6 Ifc, 1^631^6 0, 61*»ii>tiJ:ljS/x;taj:>33e6 2t 
m^\^X. A:>J3t6 2aSr^f SA:b3t4«SI5 (^30 
68 A:'33t6 2a5r*i;LT#8B*6 
9fcJ:Lfjffl^9 1 ^^-ri,5K^)fflaJ ( t'-AXT'J 
•y^'-) 6 3ai:. i3®t9 1*^)81^^7 2 t^ltL 
T5r5S!^RM3fe7 3i:, #Sg3t6 9fcS-^LTTgJ 
jt74 ^^-rSst^*^ ( h'-A;^7-'J -/^-) 6 3 



N = Af b 1 • /Af b r • (7) 

[0062] c:it4>«oii^?rfflv^-cii 1 <ommmx' 

L;th'-h^gaa:X'<^'h7Af b 1 4 8{C«@L, N 

»^LrS-AL, (3ie»I^Ar, )ytfft:^<^rS*|fiI 
tc^-fkSii-Si: (-:>^O05<OieBgx'(ik=2{c^l,^g 
Ill#SS3t4 5lik' =2\.Z^hWimm^53\,Z^^-f 
h) , #'^.itSf-hfi^(?5maf b 1 4 8Jif • 

b 1 5A^t^^h me) , 

[0063] ^ti^fL</]mkm ( 8 ) t^-r. 

f b 1 +Af b 1 ■ . 

(8) 

[0065]5e(8)i:(9) ^sC ( 7 ) fcftA. 1^ 
\.mm>h. i^fet (10) Oidtc^rS. 

aAr, ) / (aAr, ) =-2. ( 

at. =f-w%7A\,zM-i\^x. m^jm%i stm^t 

6 9«omidlf b 1 2:> ai^3i^^milf b 1 ttT 

«ajL, «iajsnfcS!i^3m«stiif b i ^zmrsux. 
m^mLi 2\.zmthm^h^ iii^ibhtki^ui e t 

SrmTV^I.. ^ri>. 1?^6<Ui, mi^y-X'hl, 
[00701 A*3K^JS956 8{4, aj*5t6 2*<, ^Rg 
(c^nril=5:SBiL, ' . L, • +AL, • S:N (N^ 
2 ) lHltta*^di^lH|L/>:}gmi: LTi03t6 2 a^, A 
:>33t6 2 a t LT^^fiE-CJ)!.. RltS6 4 . 6 60 

X:h^e2Bi<r>dib. ^iiii5|faN*>'iiotoSrai^9 

It-rS. #!i3t6 9fc^lr^-C{i, ^isllHlStN (K) <0 

[0071] *^0iifcj:-oTi), mitmmiz. 

[00 7 21 (m2(omism)mioim^^xf^2<o 
mmm^^t, m2commmtmi<mtmmt<r> 
m\'^iimm^m^mcom&X'h'o. t-hft^^ttj*- 
^.«swffigi2r»ai-rs t x'<D^m^m i <nmtmmt m 

[00731 m2crmtmmf^mm^j(^miy r ^ 
^'^ju-Tcommx'^miimm^itxii'o. mm^mt 
<:os*mgL, im<^j:-yt:m. mi<mimm<D^ 

T t H t:^^-XTnmiZ%i 7 T >f -'\'$^^< ^ d 
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[00741 m2(mmmii. mmme^Tk 1 1 5 

1 0 0 7 5 ] a 1 off)^2<r)mmm.<n^mmm^^ 
1 1 5izr>\ytmmth. ^mm^m 1 5<nm^ 

«2x23t7r^^N';&7-7 (%>L<itxm&(miM) 
10 9. iLxmmti>t:}it)ffm7rAf<>\ie. ^ff) 

mm ■ mam 1 1 mm. mi:^^--j. %yr^ 

S&$r«iS2®^jbt L < {iSS?T'§ S Bftrc&l.:^:^. 

1 0 0 7 6 1 t-f#«gjtl 0 8*Jfii(|«C^Is|#Bg3tl 
1 2fc l.T?ai:»J$fl.55t«>{C^IiI#Ht3t^^l 1 3\.zm 
X^tlh. ^3Kl0 8Ji2x23t7T>f>'<;ifr7l0 

9 (^SSUtx: 1-x. x{i^) <;)AijSa5if-h©fc: 
A:^ L 2 X 23^7 r-f A*T7 1 0 9c0:})i^t:fa!i\ 
-g?Ji-?-<0*^;K-h<3>*^f>aj:^j3tl 1 2i:LT, tt: 
«0li5K-h®*»^>^I513tl lOtL-cai^jSnS. 

[00 77] ^Hlj^l 10»3l^j»jiS-]^3gl 1 liSr 
Uxmx/2 X 2%yrA^<iirv 1 0 90Ami^- h 

1 1 2fctT. ttM*)\mt/^i}tS^-V^t>2!^ 
B<0^lll3fel 1 OfcLTHi^l^itS. •eoJ)i:<?)^lHl3fe 

1 1 offMhn^Am^'ymTMLX'hh. :itih(rm 

OMLtCi *)^m^m:^Jk 1 1 5tt. ^{=2 X 23t7 
r^^^firy 1 0 9<Offi:^3S.-K-b®*»/i>^IBl#Bg5i£i 

12 5:a5:'j^l.^:t*5-e#s. 

[0078] :*^JfeJ^®ti>(t&«y^ai:R{C'iJS:5rN»: 

kX'i<rm^^(M^ifi^<ri'>x%,^ff))v--m^in 

[00 79] ^fc. 01 OttJV^T.I?^! OOti. 1 
x27r>f>'<*|id1^^(;&T7)-efc9. 10 1{i 
ai^T-*>). 1 0 2{ir?<J;><-M-yXT-fc'9. 10 
3 ttiS^T'J) •? . 1 0 4 Ji t'-Axr y y :J'T* 0 . 
1 0 5\m^mLX'h O . l O 6{iS!^R»3tT-*) 0 , 

10 7 {i^PyXT'* 0.11 3ttT*IB 1 X 23K7 
T ^f^iiT^X-h 0.114 «T*3eT'S>l. . 
[0080] (lg30lllSgSl) 01 1<^) (a) . 

(b) ^fflv^T?g3«iiiegjs=&iiws. ^immm. 

ti. 0 1 1 ( a ) ti^Xf ( b ) £7)-?-^^^i.<7)^|ii3tSS4j 
12 0. 12 3*>'if ASiiTV^^^T'3^5. 

:itvizx 1 . m2</m&mm<r)X o izmm. m. 



itizx&mmm^<7>-^ffmmii^U:Mi'r(>m^^ 
wma. ^mmmiizx*)^iz%m$ii. ztihnm 

[0081] 011 (a) iimicrm^mc^mmm 

3fe^i^lr7t7 r >f A8 3 Ka#^x3KiM<iS 1 2 0 Sr# 

[0082] #8?J58 0{i«RltlS^8 2 1 8 5SSr 
Sl2O(cJ:0li6$ix. mjlS-^2§84^gT 

mis 5i)^t>imLtimmmt 122b \.x\&^^k 

^0 ( b ) {±||2<^iSJgS03t!^fi£C3t 
iii|iSl2 3S:ft!lDL:tJ©^T&S. -e^OlfjigtCfcV^T 

^iii#B8K3&«»'i>ii.s t.x'(M\Fm\im 2 (rmmmt n 

[0083] :iFmmm<owm<7)^x:. mmjfiwmt 
siMH>-e<oN»ja:&*!i^u. mmm:%\^-fhtx^ 
<r>^i. niitii.xfm2ffimmmm^Ltiff)tm 
\:.X'hht:»)^ammr-mth. ^^mmmx^m 

(>ti^j:\^mmm.\iz^h^mL<mmzi:hm^v>-j 
<mmt. ^^mmmmmmzm^mnx-t 

x\ fmmmn^mckmmiizmk. oie^rs 

[0 084] 010 (a) ttJV^T. i$^8 0li#0Bjt 
■CS>0. 01*01^^9 OfcfflS-rS. 01 0 (b) tfc 
V^T. «^1 24{iSllBef*0. HI 0«04?^1 24 

(cfflSL. ^\25immm^x'h*). 0io<oflr 

^1 12tCfflSfS. 

[0085] (mcOHiS^®) 012 (a) . (b) 

im^^xf^Aoymmm.iwmt^. ^mmmimff) 

^1. ^2fcJ:tX^3«0^i©g®tM^l.j±[J±. N»:<0 

mmzism^s^mm^i^i.z'rhwm'itx'hh. 

^1. ^2t>J:tX||3<7)||ifejg®ov^-^<;7>J#^tC:<:o 

[0086] -ec-c*iiieg®-ctt. :iix(> n^iK^m^ 
'.z^^j:^mmm^imi:%mms\:m:^mm 

m^x^m^^hmci^Lxn'o . mm^'^^z'hm. 
^ms& m{^mx-fhimifi^j:<^j:^. e*. S3 
^\^yy<^m:mvfhmi:mi>ir:LkifX'^^\^ 
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(c. tit. N9Sfi!smmm(izm--th, 
[0087] ^mmTti^(r)mM:i:$^it^-ti>m 

[00881 *mmm ( a ) <o«Bjt*> jit/f^ffltov^ 

13 0 twsmi)m^m^y~m8 2 , a 5 t-c 

[ 0 0 8 9 1 -rs fc ::<^)7 r >f r r 'J'<n-TI^ 

A:>j#SB5K8 0 J: ^ l:ffl3fcfiripi«^ig#,^ 1 3 4 
[00901 b- h^im«:«iaj LN»:¥iJ^S|gl4A 

aiijm<7)^ti^tLff>x/2m. (ttium^) 131, 

1 3 3^iHi!Esii-. ^(^mtifmso^ (m^) ^it 

>fyN'i 3 o+foasjfsast J:sii7ietri^coav^*»ii,^ 
:t<^ t ^<^ffl imz-rz bij^x'^^, 

[009 11-Pt"9. AL, =LrP-Lr ^ = (n^ 

iZli^CDMUmiin^ -n, ) mo- 2-1 0" 3 
3t«Hlttl~10mmi:^rS. CK^^oatBUjft*^ 

[00921 mstizm ( b ) <ofli«i:#ffltc-?v^rii 

W-S. ffij£tt2 X 2fflS[ffi«#7 r ^N';&r5 14 3 
S: 'P'C^iz^ffyXiiiijmzli A / 2 « ( i ^{±<i3B^ ) 1 
40. 14 5A»4>m$*lTl^S. #!i3fel0 8. 14 
l*«'e<?)SIaI#»g3K^fc:A*, fiiRWt^lll#«i3tl 

4 4, i4 6iz^htx'<^mi. m2(7mmm m 
1 0) x'mmitz(r)bntx'h^t:ibmm'S:mi'rhrzisb 
iz;izx'mm^mth, tti. m^iz-m^jM 
nmmf^tzi-^xmrn^m^mt. -rrjcM^^L^t 
ai 2 (a) ffm.mtmtxs>i>titbtzzzx(mm^ 



[0093]@12(b) li^lll$Bg$|gO^|s|>(.^>f ;U 

ii'm^j:ii)m*mizii^mmm^itiXoiz. mm 

bi)^xm^\^yi^comnz. tti. mmm^fsmb 
^j:<j&axhb'm'{tiz. tti. N<m^mm<m&b 

[00941 ^mmmizXhti. siagcon t-^y:;^ 

m<xi>mmtTsmmi:m:T^. mmiz^<n 
mmmimx^ hzb *»4.iti»^^r5Siistcfct^ 
xi>-m^^ssmmi^xi'j^i:&ax hxmi^T^ 

[0095] :mmmizxint. mfimmMm 

S:ffl»-^*)*s zbxmmtzi&ctimi tnasti z b 

[0096] 

iwM<^ym:} ^^mmmmmm&mzx 
tus. eMffmm^<Da}z-uyxtzmm^tiizb 

^<m^mcr>iiickifix^ . mmizztitxcnim^mi 

miLx{>mmmm<^t,^j:\>\ 

[0 1 ] 0 1 :^^mcr>^^§smmm$m^<o 

[^21 m2ii. mimismtzii\,yx:. mmmmaz 

[03] 03{4. miniiJBJSfctJv^T. mmmmiz 

[04] 04{i. mimmmizii\^x. mmmstiz 

[05] 05J4, mimsmmizni^x. mmmcom 
^mmt. mmy6m:^mz^ommem3\m 

[06] 06{4, mimmBBiziiux. mmm(rm 
^mizmt. mmmM3^<tizwot'-hmmLx^ 

[07] 07{4, siiaug®ictev^T. isim.^<rm 

S:ffl<oSi»Sr^rt0T'fc 2. . 
[081 08i4, miOegJBfcisv^T. ^lal#!!l)Efc 

[09] 09{4. mi<^mmm(ommcomm^t 
[010] aioi±. m2(r>mmmff>m.i:9rcmx' 
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[01 1 ] 01 Hi. msmimmm^m^i^^i. 
( a ) Jim 1 mmmizm Lt:m. ( b ) im2m 
mmizmuzmx'hh, 

[01 2] 01 mAmmmmm&mu 
(a) mimmmizmLtim. (b) im2mk 

[013] 01 3{4. mt-mcommmmMm^ 

[014]014«, 013c7)i|gt;i}(tl.b'-hffi^ 
^iffiSatllL. ( a ) imFMm^itir^L ( b ) {4 

[01 5i 01 5{4. 01 3i7^St3fc{t5b'-hfi# 

I Hiss 

3 3tFMai:>J 

4 b'-x.;;^ru>!'^ 

5 mmt 

6 

6a 

6b mm 

6 c #8^a5 
6d ^55- 

7 !|!S«C3K 

8 ji^itlK 
9 

10 3is«!aiss 

II A/D^ilS 
12 JSfi^g 

4 0 g|'9^^^lll#0|3tlS|±<7)T^b'-h^a8gtf 

b r 

4 1 k = 2^3B<r)^IsI#«e£i:S!l^Rlt3Ki:<Ob'-h 
b 1 

4 2 k = 2mBmmm^tm^m^tcoh'- v 

^SldS f b 2 

4 3 mm^ 

44 k=HmB<^mmm, 

4 5 k = 2SB«S3llJ#»g3t 

4 6 k = 3Sa«^Ill#fl33K 

4 7 m*)^ommmm±<D=F^t'-}'mmL:^^ 

4 8 k = 2^B<OSIll#«!g3ei:S!I^R»jei:Ob*-h 

4 9 k = 3^a<O^IlI#^t8S^R»3ttOb'-h 

50 O^fb , ^fb r/2«H<^b-M3«af 
b 1 ^tejk4MI2:<^i8^ 



5 3 wmm^XL^2'mmmmt 

54 ^[113tgSll^jb^2^3a#8g3fcfcfll^m^i: 
Ob'- b^jj^X'^^' h 

5 9 JKT'fyU'-:^ 

6 0 3)^d»8^iitllfllS 

t\ m. 

6 2 3KFMai:>J 
6 3 b'-AJ^T-'Jy^' 
6 3a \L—J^7.T^)y9 
64 KltMl 

6 5 mm. 

6 6 RltM2 
6 7 

6 8 yr'r^)^xi-msmm^i^ 

6 9 

7 0 b-AXry-y^' 
7 1 SllSm^ 

7 2 

7 3 S!l^^^ 

74 

75 

7 6 <t-^3!f«ia5 
80 #886 

8 2 A:^ffllSRItffiffiBS 

83 at^T'fVN' 

84 al^^SJi • i^lS 

8 5 ^namssmemi 

9 4 HMWfctJttS f b 1 Wb - h ^ 
K 

9 5 HfflWfcrtJttS f b 2 <^t'- b^iggcx'^^' h =7 

A 

9 6 ISiBMtCtJftS f b , <0b'- hSadRX^^' h 5 
A 

100 lx27r>fAJ5r|6lttfe-&«(;*7-7) 

101 ai^ai:»3 

102 nU^-M^yX 

103 ao^ 

104 b*-A;^7"y -y^' 

105 mmw^ 

106 assRit^t 

107 m^v>x 

108 #!S3taj:>j 

109 2y.2%V rM^ij-Tv 
1 1 0 ^|nI3fe 
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